
Europdisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



{45} Date of publication and mention 
of m& grant of the patent: 
12,05.2004 Bulletin 2004/20 

{21} Application number: 00301284,8 

(22) Date of filing: 17,02.2000 



(it) EP1 029 789 B1 

EUROPEAN POTENT SPECIFICATION 

{51} Inf CI7: B65B 35/18 



{54} Contact tens transfer and material removal system 

System zur Uebergabe und zum Entfernen von Materia! von Kontaktiinsen 
Syst&me de transfer! et cfenievement cle mat&riau pour lentiiies de contact 



(84) Designated Contracting States: 
DE FR GB IB IT 

{30} Priority: 13.02.1999 US 252287 

{43} Date of publication of application: 
23,00.2000 Bulletin 2000/34 

{73} Proprietor: Johson & Johnson Vision Care Inc. 
Jacksonville, FL 32256 (US) 

(72) Inventors: 

* Schlagef, Mark 
Jacksonville, Florida $2226 (US) 

♦ Byrarrt, David C. 

Palm Coast, Florida 321 64 (US) 



CQ 

CO 

o> 

CM 
O 



* Keene, Darren S. 
San Jose, California §S12S (US) 

{74} Representative: Mercer, Christopher Paul 
Carpmaefs & Ransford 
43, Bloomsburv Square 
London WC1 A 2RA (OB) 



{56} Reforonces cited: 
US^ 5 316 700 
US- A- 5 706 634 



US-A- 5 561 970 



* PATENT ABSTRACTS OF JAPAN vol 1999, no, 
04, 30 April 1909 {1999*04*30) * JP 11 020035 A 
{HOY A CORP), 26 January 1999 (1999*01-26} 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice lo the European Patent Office of opposition to the European patent granted. Notice of opposition shall be fifed in 
a written reasoned statement. IX shall not be deemed to have been filed until the opposition fee has been paid. (Art, 
99(1 ) European Patent Convention), 



Prktfstf by vitfuve, 75001 FAftS (FR> 



1 



EP 1 029 789 B1 



2 



Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method and 
apparatus for transferring vrcH plastic objects, such as 
contact lenses . from one station to another. 

BACKGROUND OF THE INVENTION 

[0002] The molding of hydrophiiic contact lenses is 
known. Various processes are disclosed in U S. Patent 
No. 4,485,313 to Larson: U.S. Patent No 4,640489 to 
Larsen, et at.; U.S. Patent Ho. 4,880,338 to Larsen et 
al.; U.S. Patent No, 4,889,68410 larsen et aL; and U, 
S. Patent No, 5,039,453 to Larson et ai., all of which are 
assigned to the assignee of the present invention. 
[0003] These prior art references disclose a contact 
lens production process wherein each lens is formed by 
molding a reactive mixture between a front curve (sower 
moid section) and back curve (upper moid section). Typ- 
ically, the lenses are carried in a moid army or pallet, 
such as a two-by -four array. While In between the front 
and back curves, the monomer is polymerized to form 
the lens, in one type of process, the lens is removed 
from the front curve mold during a hydration step and 
then washed by the application of a hytirating deionized 
(Dl) water to remove processing chemicals, e.g. dilu- 
ents, from the lens, 

[0004] Sometimes, when deionized water is used in 
the hydration, the final step of the process Is to introduce 
a buffered saline solution ;ntc the final package holding 
the lens, and then seal the lens within the package so 
that the final tens equilibrium (sonic neutralization, final 
hydration and final lens dimensioning} is accomplished 
in the package at room temperature or during steriliza- 
tion, U.S. Patent: Ho, 4,981 r 82Q ; also assigned to the 
assignee of the present invention, discloses a f inal pack- 
age for a contact lens, wherein the package is formed 
from a transparent plastic material such m polypropyl- 
ene and a foil laminate that is heat sealed thereto, 
[0005J The transfer of soft contact lenses during man- 
ufacture has been a significant problem. The lenses are 
small are nearly invisible and are particularly hard to 
handle when immersed in the fluids commonly used In 
the manufacturing process, Accurate and reliable trans- 
fer of the wet lenses from one location to another or to 
a final package are often necessary during the manu- 
facturing process. 

[0006] As apparent from the foregoing, a need exists 
for an apparatus to transfer wet lenses from one station , 
such as a mold or hyd rating bath, to another station, 
such as a package, and at the same time to remove or 
reduce the amou nt of th e hydrating liquid and other ma- 
terial present on the lens from the hydrating process. 
[0007] U.S, Patent No. 5,578,331 t entitled 'Automat' 
ed Apparatus and Method for Preparing Contact Lenses 
for inspection and Packaging' 1 , also assigned to the as- 



signee of the present invention, discloses a robotic arm 
for transferring a plurality of soft contact lenses from a 
first processing station to a second processing station. 
The robotic device deludes an adjustable arfay of con- 
s' vex contact lens earners, 

[OG0S] U.S. Patent No. 5,561,970, which also is 
owned by the assignee of this application, discloses an 
automatic contact lens transfer system, comprising ro- 
botic arms to contact and transfer soft contact lenses 
io according to the preamble of claims 1 and 9, U.S, Patent 
No 5,706,834, which also is owned by the assignee of 
this application t discloses a contact lens transfer device 
which comprises a convex lens transfer surface onto 
which ihe lens is secured via surface tension- The de» 
?5 vice then transports tha tens to a second location. The 
Ions is removed from the convex lens transfer surface 
when an amount of belonged water is ejected from the 
device. However neither of these patents teach the re^ 
moval of the hydrating solution or other matter; nor are 
20 they capable of performing the function of transfer and 
controlled matter removal, in addition;, prior contact lens 
transfer systems fail io address splatter of liquid from a 
lens onto the packaging during iens transfer. 

m BRIEF SUMMARY OF THE INVENTION 

[0000] The invention Is concerned with the withdrawal 
of excess or foreign matter from a wet object, such as 
a contact lens, and/or its packaging prior to being sealed 

$0 in a package, In preferred embodiments, this is 
achieved by providing a hood around a probe which is 
used to pick up and later release the wet object. Tha 
probe preferably handles the wet object using positive 
and negative pressure. The hood encompassing the 
probe creates suction to control matter during deposi- 
tion and matter withdrawal or removal. 
[0010] in one respect, the invention is directed to a 
method and apparatus for transferring a wet object; 
such as a contact ions, during and between various 

$0 steps of manufacture and packaging. One set of these 
manufacturing steps is disclosed in copending Europe- 
an patent application No. EP-A-1 029 854 in which 
transfer is necessary from a station at which washing 
and hydration of the lens takes place : in a front curve 

*s moid, to a final package designed for customer use. Al- 
ternatively, this apparatus could be used to transfer a 
lens from a reusable mold to a contact lens package, or 
from a moid fo a container for inspection of the contact 
lens, or from any other first position to a second position. 

so [001 1 3 in a preferred embodiment the invention com- 
prises a probe with a perforated hemispherical nozzle 
head having a diameter and shape corresponding to the 
contact lens shape. The probe is moved into close prox- 
imity, and more pref e rably Into contact with the ions' con- 

55 cave su rface while in a carrier or holder, such as a front 
curve moid, and picks up the contact tens f rom the hold- 
er by vacuum force ; which creates suction at the nozzle 
which draws the lens from the holder onto the probe 
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hemispherical nozzle, 

[0012] A hood assembly encompasses the lower end 
of the probe and is resiliency biased to exert downward 
pressure preferably via holding pins on the carrier or 
holder, e.g.. front curve : from which the lens is being 
removed to hold it in place against the vacuum force as 
the lens is being removed from the front curve mold. 
[081 3] The probe is then relocated over the carrier or 
package into which the lens is to be deposited. In a pre- 
ferred mode, once the lens is lifted by the probe out of 
the front curve mold, the vacuum is shut off, with the 
lens being held by surf ace tension while the probe is 
relocated over the carrier or package. Alternatively, the 
vacuum force supply can be shut off after the probe has 
been positioned over the carrier or package. Preferably, 
the hood is pressed against the carrier or package ; hold- 
ing it in place, and if a package, the hood Is designed to 
protect the sealing area from splashing. Once in the 
proper location, one or more short, controlled pressure 
pulses of liquid or gas, preferably air; are supplied. At 
the same time, preferably a vacuum is applied within 
more than one passage designed within an opening 
from the hood assembly. As a result, the contact lens is 
ejected from the probe Into the package by at least one 
pressure pulse, and any residual washing solution or 
other material on the (ens or packaging which is dis- 
placed from the contact lens by the pressure pulse(s) or 
movement of the fens off the probe is drawn into the pas- 
sage of the hood by the vacuum. This results In rapid 
placement of the contact lens into the final package with- 
out excess matter on the lens or the package. The vac 
uum draws away any excess matter which becomes air- 
borne durtng the ejecting step, and preferably the vac- 
uum also removes any matter in the heat seal area of 
the package to provide for successful package closure. 
[001 4] Presence of the lens dur ing transfer can be de- 
tected by measurement of the vacuum that: is achieved. 
A low vacuum indicates that there is no lens carried by 
the probe. 

[001 5J In one respect, the invention provides a meth- 
od for transferring a wet object f rom a first position to a 
second position, The method includes the steps of pick- 
ing up an object from a first position with a nozzle, eject- 
ing the object f rom the nozzle with a pressurized fluid to 
a second position > and drawi ng away any excess matter 
from the object which becomes airborne during the 
ejecting step, in a preferred mode, the drawing step 
commences before the ejecting step with the excess 
matter being drawn away from and external to the noz- 
zle. The method may further include the step of provid- 
ing a coating material to the object during the transfer 
process, with excess coating material being drawn away 
the same as any other excess matter. The object being 
transferred can be relocated to a different position by 
moving the nozzle after It is picked up. or the object can 
be relocated by moving a new container, for example, 
product packaging, under the nozzle while the nozzle 
remains stationary. 



[0016] in another respect, the method of the Invention 
transfers a wet object from a first container to a second 
container This process includes the steps of locating a 
probe having a nozzle adjacent the object m the first 

s container, creating a vacuum in the nozzle to draw the 
object to the nozzie r deactivating the vacuum, providing 
a pressurized fluid In the nozzle to release the object 
and to displace any excess matter from the object, and 
creating a vacuum within a hood disposed about the 

w uozzlB to draw away the any excess matter, 

[001 7] According to another aspect of the invention, 
an apparatus for transferring a wet object from a first 
station to a second station is disclosed. The apparatus 
includes a probe having a reciprocating barrel with a 

is passage for communication with a positively or nega- 
tively pressurized fluid A nozzle is affixed at one end of 
the probe for transferring the wet object from the first 
station to the second station , the nozzle being in com- 
munication with the passage. A variety of nozzles of dif- 

20 terent sizes and shapes can be affixed to the probe. A 
hood Is disposed about the no^le and is eonnectable 
to a vacuum sou rce. Upon application of the pressurized 
fluid, e.g. gas or liquid, the wet object is released from 
the nozzle, thereby causing excess matter to be ejected 

2$ from the wet object which is drawn away within the hood. 
In a preferred form, the hood includes spacers which 
depend therefrom and space the hood from the station 
that it contacts, for example, a front curve mold for a 
contact lens or a contact lens package. The spacers limit 

3<? movement of the hood and ensure that sn inflow pas- 
sageway is available to cause air to rush over the station 
(e,g.. the seal area of a package) and thereby dry the 
area surrounding the hood or maintain that area dry dur- 
ing the transfer of the wet object, The apparatus may 
further include a controller programmed to control the 
vacuum connection to the hood and the application of 
pressurized fluid to the probe, and controls the move' 
meat of the assembly. 

[0018] it is therefore an object of the invention to pro- 
vide a method and apparatus for transferring wet flexible 
objects, such as contact lenses, from one station to an- 
other, 

[001 §] Another object is to provide a method and ap- 
paratus for pickup and transfer of wet flexible molded 
parts and removing the liquid and other matter, particu- 
larly from the surface of the molded parts, during the 
so transfer. 

[0020] An additional object is to provide a method and 
apparatus for transferring a wet object, such as a con- 
tact lens, from one station to another which uses a probe 
to remove the lens from the first station by vacuum pros- 
55 sure and transfer it to the second station where It is de- 
posited by applying a pressurized stream or pulse of air 
or liquid through the probe to the object. 
[0021] A further object is to provide a probe to transfer 
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a wet tens from one position to another and io remove 
excess liquid or other matter from the lens surface dur- 
ing the transfer. 

[0022] Yet a further object ts to provide a method and 
apparatus for transferring a wet object which prevents 
contamination of the heat seal area of the package. In 
this design , the hood fits over the package to prevent 
contamination of the heat seal area, 
[0023] Another object is to provide a probe wh ion has 
a hood which prevents the pickup of the containers at 
the firs; and second stations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] Other objects and advantages of the present 
invention will become apparent upon reference to the 
following specif teat ion and annexed drawings in which: 

Fig. 1A is an eJevafionaL cross-sectional view 
showing a ions being packed up by a probe: 
Fig, i 8 is an elevaiiona} : eross-sectional view of the 
probe shown depositing the tens info a package; 
Fig. 2A is a front view of the front end of the probe 
nozzle; 

Fig. 2B is a cross-sectional view of the probe nozzle 
of Fig 2 A: 

Fig. 3 is a detailed view of Figs 1A and 1B; and 
Fig, 4 is a schematic diagram of a system in accord- 
ance with the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0025] Referring to the drawings, in the preferred env 
bodiment, the probe 10 has a tubular barrel 12 having 
a central passage 1 4 which is controliabfy connected to 
sources of a vacuum A and compressed gas C> such as 
air (see Rg. 4}, The probe is of any suitable material 
for example, a high density, polyetheretherketone 
(PEEK). The probe barrel 12 Is spring loaded by spring 
35. The probe barrel 1 2 is controiiably driven by a suit- 
able mechanism, such as a pneumatic or electromag- 
netic driven piston, to move ft laterally and/orto recip- 
rocate It up and down. Once the probe contacts a con- 
tact fens, any additional downward movement of the 
probe causes the spring 35 to compress until the probe 
assembly is moved back up (reciprocated). The probe 
is preferably resilientiy biased when it contacts a contact 
tens. The barrel 1 2 Is surrounded by and slides In a 
sleeve 31 whose lower enlarged end defines a hood 28. 
which surrounds the lower end of the barrel 1 2, The bar- 
rel 1 2 and sleeve 31 reciprocate m a stationary mounting 
block 20. 

[0028] The hood 28 defines a passage 30 for a vacu- 
um. The hood 28 is connected to a vacuum B. The hood 
28 surrounds the sides of the nozzle 40 attached to the 
lower end of the probe 10. The hood 28 and sleeve 31 
are spring loaded by a spring 1 6 within a casing 1 7. The 
casing 1? preferably provides equal distribution of the 



vacuum within the hood and around the probe 10. The 
spring's 16 upper end engages the mounting block 20 : 
and Its lower end engages a seat 1 9 on of the hood 28. 
As the probe barrel 1 2 moves down under control of the 
s external mechanism, the hood 28 also moves with it by 
the action of the spring load provided by spring 16. 
There are opposing stops 2Sa on the hood sleeve and 
12a on the barrel to limit motion of the two relative to 
each other. 

io [0O2T| The nozzle 40 at the lower end of the probe 
barrel 12 is in communication with the central passage 
1 4 . As shown in Figs 2 A and 2B 7 the nozzle 40 Is of gen- 
erally semisphericai shape (although other shapes can 
be provided} and has a plurality of perforations 42. pref- 

JB erably 0,28 mm to 0.41 mm In diameter, and more pref- 
erably closer to about 0.41 mm In diameter. The nozzle 
perforations 42 preferably are arranged in concentric 
rings, as shown In Fig. 2A, overthe entire nozzle surface 
area including having holes which permit the vacuum to 

20 engage the edges of the lenses 24 for optimum pick-up. 
The nozzle 40 preferably is of a hard material, R is of a 
size and shape to generally conform to the object to be 
transferred, here the inner concave surface of the lens. 
The nozzle may be made interchangeable so as to ac- 

2$ commodate objects of different sizes and shapes. Gen- 
erally the nozzle is about 12 to 15 mm in diameter, de- 
pending on the size of the object, e.g. lens, being trans- 
ferred. Vacuum is achieved or compressed asr is sup- 
plied through the perforations 42 in the nozzle 40 via the 

$o barrel 12 and the central passage 14. 

[0028] In alternative embodiments, the hood £8 can 
be used with the nozzles described in the aforemen- 
tioned U.S. Patent Nos. 5,661 : 970 and 6708,634. 
[0020] The probe 10 is to transfer a wet object from a 

35 first station to a second station. Here, illustratively, the 
object is s wet, hydrogei contact lens 52, in Fig. 1 A, the 
lens 52 is shown in a concave mold 5D ; called the front 
curve In the manufacture of contact ienees. The moid 
50 can be of plastic or of a reusable mold material e.g. 

$o quartz. The moid SO also can represent a tray or other 
type of holder to hold the lens while being subjected to 
a hydration bath or other processing stage. The hydra- 
tion bath aise can be carried out while the lens is in the 
mold. 

45 [0030 J The wet ions 52 is to be removed from the mold 
50 and transferred to a second station, which in Fig. 1 B 
Is a package 60 having a well 82 into which the ions 52 
Is to be placed, or deposited. This can be the final pack- 
age which is to be opened by a consumer, T he package 

so well 62 has a surrounding lip 63 which defines the heat- 
seal area of the package. Aiso : before, during and/or 
after the deposition of the lens into tie package weli 82 : 
liquid and/or other residual materia! on the contact lens 
and/or within the package can be removed In a control- 

55 led and repeatable manner by the lens transfer device 
of this invention. 

[00313 To remove ihe lens 52 from the mold 50, the 
probe barrel 12 ;s preferably moved In register with the 
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lens 52, and downwardly moved to preferably contact 
the Ions 52 s and to lightly compress the spring 36, At 
this time, the vacuum is applied through tho barm! cen- 
trial passage 14 to pick up the lens from the mold 50 to 
be engaged against the nozzie 40. The pickup vacuum 
pressure can be in the range of about 0,08 to 0,15 barr, 
for example. At this time, the hood 28 is positioned 
above tho front curve moid 50, Preferably, the hood 20 
is ra&IHantly biased by spmg 1 9 against the front curve 
mold, and pins or spacers 70 on the hood 28 engage 
the front curve moid SO to prevent the mold from being 
picked up by the suction from the nozzle 40 as it picks 
up the lens 52, and as the barrel 12 with the attached 
lens 52 is raised by the external mechanism, in an al- 
ternative embodiment; the vacuum(s) within the ban-el 
1 2 and/or hood 28 can be used to remove all of the liquid 
from the first station from which the lens is removed, In 
particular in a process in which the front curve molds 
50 are reused tor subsequent lenses, the vacuum as- 
slm in preparing such molds for reuse by withdrawing 
ait of the liquid , 

[0032] The addition of Tween 80, polysorbaie 80NF, 
manufactured by ICI Specialty Chemicals, at 10 to 1 00 
ppm, and preferably 20-30 ppm to the last liquid the con- 
tact lens contacts prior to transfer using the nozzle of 
this invention, may improve lens transfer performance. 
Other surfactants or other processing agents can be 
added to the liquid, 

[0O33J The wet Sens 52 has now been removed from 
the first station and is to be deposited into the package 
well 82. Either the mounting block 20 with the probe 1 0 
is moved over the package 60 < or the package is moved 
under the probe. This is accomplished by any eonvem 
tional mechanism, 

[0034] The nozzle barrel 12 is moved downwardly on- 
to the package 60 and is stopped when the nozzle with 
the lens and the package are at a fixed distance apart, 
preferably, defining a gap of 0,3 - 0.7 mm, and more pref- 
erably a gap of approximately 03 mm between the noz- 
zle and the bottom of the package well 62 The sower 
end of the hood 28 is rsslantfy b iased against the pack- 
age positioned by the stop pins or spacers 70.. as shown 
in Fig. 3, which a?so provides a space between the sower 
end of the hood and the package Op 63. The stop pins 
70 fix the distance between the nozzle 40 and the bot- 
tom of the package well 62 (Fig 18) and ihe mold SO 
{Fig. 1A). 

[0035] At this stage, the vacuum flow in probe pas- 
sage 14 is stopped, if not stopped earlier. Preferably, 
compressed gas is then blown, for examples as one or 
a series of several jets or pulses, through the probe cen- 
tral passage 14, The jets or pulses may range In duration 
from 0.3 to 2.5 seconds, preferably 0.3 to 0,7 seconds, 
with a 0 6 second oil-time therebetween } and may be 
pulsed one to three times, for example. The pressurized 
pulses can be t tor example, 20 lb/in, 1 to 1 ,5 bam in and 
around this time, including shortly before and shortly af- 
ter, a vacuum is drawn a round the perimeter of the probe 



barrel 12 through the hood 28 within the passage 30 
Preferably, the vacuum is drawn in the passage 30 be- 
fore the vacuum in tho passage 1 4 is stopped, and more 
preferably, just before the vacuum is stopped; for exam- 

s pie, 0.5 second before. The vacuum within the passage 
30 can be for example, 0.12 to 0.20 ban. The com- 
pressed air drives the lens 52 off of the nozzle 40 into 
the package well 62, \\ also drives liquid, and any other 
material, from the lens surface, and tho vacuum drawn 

to through the hood passage 30 captures this blown off 
material. Preferably, the strength of she vacuum sn the 
passage 30, under the hood 28, is greater than that of 
the jets or pulses conveyed through the nozzle 40 from 
the passage 14, Because the hood and the package lip 

JB 83 are spaced from one another by the stop-pins 70 with 
inflow passageways 74 therebetween, the vacuum in 
the passage 30 not only draws liquid from the lens 52 2 
it also draws air across the package lip S3 or sea; area 
of the package through the inflow passageways 74 and 

20 into the passage 30 to dry or maintain this area dry to 
better ensure that the package 00 is effectively heat 
sealed with a Hdstock, if this is needed, importantly the 
lens ?s not drawn into the passage 30, pariialsy due to 
the imrush of air or other ambient gas from outside the 

3 hood 28 and the package 60 through the inflow pas- 
sageways 74, and also due to the pulses/stream of pos- 
itive pressure applied to the sens from the passage 14. 
Preferably,, after the transfer is complete, the well is filled 
with a, buffered solution, such as saline, before the pack* 

30 age is sealed. 

[0036] Preferably, the hood 2B has a circumferential 
size which generally matches the well m the package 
60 and the lip 53 around the concave moid 50. When 
sized In this way, the stop pins 70 will readily engage 

35 the heat-seal area 83 of the package 80 and the Up 53 
of the moid 50, yet permit an in-rush of air through the 
inflow passageways 74 between the pins 70. The hood 
is designed to prevent contamination of the heat-seal 
area of the package, by making the circumference of the 

$o hood substantially match the shape of the heai-seal ar- 
ea of the package, 

[003TJ in an alternative embodiment, the front curve 
mold 50 can be sucked clear oi its contents, the lens 24 
transferred, and the mold cleaned (e.g., by Injecting 
mold cleaning solution delivered by the nozzle or other 
device, with the solution removed simultaneously). The 
vacuum established within the passage 3D and com- 
pressed gas pulses from passage 40 can then be used 
to dry and clean the front curve mold 50 once the lens 

so has been transferred, 

[003&3 Fig* 4 ss a schematic diagram of the air/gas 
control system for the probe/hood assembly These are 
two vacuum sources A, and B and one compressed gas 
source C, Vacuum source A and compressed gas 

55 source 0 communicate with the probe central passage 
14, either to apply suction or gas pressure. Vacuum 
source 8 comprises a high-mass regenerative blower 
SB. which applies a vacuum to she hood 28 through pas- 
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sags* 30, Vacuum source A is controlled by a two-way 
valve 80 which regulates the compressed air source SB 
feeding the vacuum ejector 88. Alternatively, an a:ter~ 
nate source of vacuum could be used, e.g. a regenera- 
tive blower. Compressed gas C is provided by a com- 
pressed air source 87 controlled by a two-way valve 81 , 
The vacuum in the hood 28 is controlled by a two-way 
valve 82. A Programmable Logic Controller (PLC) can 
control each valve and the assembly movement in a 
properly timed sequence as described previously. Two 
gauges monitor pressures applied to passages 1 4 and 
30 of the probe 1 0/hood 28 assembly. Gauge 83 moni- 
tors both pressure and vacuum that is applied to the wet 
lens 52, preferably supplying feedback to the PLC. 
Gauge 84 monsters vacuum to the hood, preferably sup- 
plying feedback to the PLC. Gauge 83 has the capability 
of monitoring the system to determine if a tens S2 is 
present on the nozzle 40 of the probe. 
[0038] The PLC can be programmed in a convention- 
al manner to control and ensure that the process is op- 
erating with in prescribed parameters and thai the valves 
and vacuum/pressure sources are operating correctly. 
Operation outside of the range of prescribed paramet ers 
can be noted by the PLC to identify one or mow tenses 
52, moids 50 ; or trays 20 to be marked for removal 
[0040] A mechan ical electrical or computer operated 
controller controls valves 80 : 81 and 82, as well as an 
electromagnetic, cam, or pneumatic driver 88 that recip- 
rocates the probe. The controller is programmed to per- 
form the operation described above In the properly 
timed sequence. 

[0041] The pressurized fluid can be air, an inert gas, 
a buffered saline solution or disced water as a liquid or 
vapor, and may include a coating materia! for the surface 
of the contact lens, for example, a coating material 
which makes the lens more hydrophisie; In one embod- 
iment; such coating can be added to the lens as an aer- 
osol spray or part of a liquid which emanates from the 
nozzle 40 with a gas during release of the lens from the 
probe i 0. Alternatively, the coaling or another additive 
can be added as part of a separate processing step, for 
example, after the lens has been placed in the package 
60. 

[0042] The lens transfer method and apparatus of the 
invention works effectively over a wide range of lens de- 
signs, Including monofocal multifocal, and tone lenses. 
In addition, the lens transfer method and apparatus of 
the invention provide a highly efficient controlled method 
over previous techniques with the ability to successfully 
transfer up to and exceeding 99% of the contact lenses. 
[0043] As used herein, the term 'excess matter" re- 
fers to any foreign matter or material which has not been 
prescribed or specified for a particular object such as a 
contact lens or contact lens package. For example, "ex- 
cess matter 51 in the case of a hydroge! contact lens hav- 
ing a hydmphilic coating includes any water, saline so- 
lution, leachable diluent or processing chemical or the 
like which may be on ihe lens at a particular stage of 



processing. 

[0044] Specific features of the invention are shown in 
one or mom of the drawings for convenience only, as 
each feature may be combined with other features in 
s accordance with the invention. Alternative embodi- 
ments will be recognized by those skilled in the art and 
are intended to be included within the scope of the 
claims. 

to 

Claims 

1 . A method for transferring a wet contact lens from a 
first: position to a second position, comprising the 

1* steps of; 

(a) picking up a wet contact ions from a first po- 
sition with a nozzle (40); 

(b) ejecting said wet contact lens from said noz~ 
so z\e (40) with a pressurised fluid to a second po- 
sition; and characterised by: 

(c) creating a vacuum within a hood {28} dis- 
posed about said nozzle (40), thereby drawing 
away any excess matter from said wet contact 

3* lens which becomes airborne by step (b), 

2, The method of claim 1, wherein the drawing step 
commences before the ejecting step and wherein 
said any excess mailer is drawn away from and ex- 

30 ternai to said nozzle (40), 

0, The method of claim 1 or claim 2, wherein said pres- 
surized fluid includes a coating material specified 
for the wet contact fens, and wherein said drawing 
step draws away any excess coating materia] . 

4. The method of any one of claims t to 3 ? wherein 
said pressurized fluid comprises a gas, a liquid or 
an aerosol. 

40 

5. T he method of any one of claims 1 to 4 further c har- 
acterised in that said pick up step comprises: 

{a} locating a probe (1 0) having a nozzle (40) 
45 adjacent said wet contact Sens In said first po- 

sition; 

(b) creating a vacuum in said nozzle (40) to 
draw said wet contact lens to said nozzle; and 

(c) deactivating said vacuum; and said ejecting 
so step comprises: 

(d) providing a pressurized fluid in said nozzle 
(40) to release said wet contact lens therefrom 
and to displace excess matter from said wet 
contact lens, whereby said wet contact lens is 

55 transferred to said second position. 

6. The method of claim 5, further comprising the addi- 
tional step after said locating step of resiliency bt- 
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asingsaid nozzle (40) against said wet contact Sens. 

7, The method of claim 5 oretaim 8, further comprising 
tha additional step before said providing step of re- 
siiiently biasing said hood (28) against said second 
position. 

&, The method of any one of claims 1 to 7. wherein 
said contact lens is m a moid half in said first posi- 
tion. 

9, Apparatus for transferring a wet contact Ions from 
a first station 10 a second station comprising: 

a) a probe (10) having a passage (14} for com- 
munication with a pressurized fluid; 

b) a nozzle (40) at one end of said probe (10) 
for transferring said wet: contact lens from said 
first station to said second station, said nozzle 
(40) being in communication with said passage 
(14): and characterised by: 

o) a hood (28) disposed about the no^ie (40), 
satd hood {28) being cortnectabie to a vacuum 
source; 

whereby application of said pressurized fluid 
leases said wet contact lens from said nozaie (40) 
thereby causing excess matter to bo ejected from 
said wet contact lens., said excess matter being 
drawn away within said hood (28). 

10, Tha apparatus of claim 9, wherein said hood (28) 
includes at least one spacer (70) which depends 
therefrom and engages the first and second sta- 
tions to thereby limit movement of the hood (28). 



PatentansprUefte 

1 , Verfahran ?Mtn OberfOhren einer feuchten Kontakt- 
iinse von einer ersten Position zu einer zweiten Po- 
sition mil foigenden Schrittem 

(a) Aufnehmen einer feuchten Kontaktiinse von 
einer ersten Position mil einer Duse (40); 

(b) Abwerfen der feuchten Kontaktiinse von dor 
Duse (40) mit einom unter Druck gesetzten 
Fluid auf eine zweits Position: gekermzeicft- 
net dureh: 

(c) Erzeugen eines Unterdrucks innerhaib einer 
Haube (28 ) ; die urn die Duse (40) he rum ange- 
o id net jst, wobei jegliehes uberschussige Ma- 
terial von der feuchten Kontaktiinse weggeso- 
gen wird, das durch den Schritt (b) in die Luft 
gelangu 



2, Verfahren nach Anspruch 1, dadurch gekenn- 
aelehnet, dass dor Saugschhtt vor dem Abwurf- 
schritt beginnt und dass jegiiches Gberschussige 
Material von und auBerhaib von der Duse (40) weg- 

s gesogen wird. 

3, Yerfahren nach einem dor AnsprOcft© 1 odor 2, da* 
durch gekermzeiehnet, dass das unter Druck go- 
sctzte Fluid ein Beschichtungsmateriai enthait das 

to fur die feuchte Kontaktiinse specif iaiert ist, u nd dass 
der Saugschnft jegKches uberschOssige Beschich- 
tungsmatehai wegsaugt 

4, Vertahren nach einem dor Anspjticho 1 bis 3 S da- 
is durcb gekermzefeftnet, dass das unter Druck ge- 

setzte Fluid ein Gas, oino Fiussigkeit odor ein Ae- 
rosol beinhaftet 

5, Verfahren naeh einem der AnspnOohe 1 bis 4 ? da* 
so {lurch gekennzeiohnet, dass der Aufnahmeschrftf 

fotgende Schritte aufweist: 

(a) Anordnen einer Sonde (10). die cine Duse 
(40) aufweisi, benachbart zu der feuchten Ken- 

«ff taktlinse in der ersten Position; 

(b) Erzeugen eines Unterdrueks in der Duse 
(40) k urn die feuchte Koittaktffose an die Duse 
zu Ziehen: und 

30 

(c) Deakiiviemn des Unterdrucks; wobei dor 
Abwurfschritt foigenden Schritt aufweist; 

(d) Bereilsieiien eines unter Druck geseteten 
Fluids in der DOse (40) r urn die feuchte Kon- 
taktiinse von der Duse m fdsen und um uber- 
schussigos Material von der feuchten Kontakt- 
iinse zu entfemen, wobei die feuchte Kontakt- 
iinse in die zwelte Position uberfuhrt wird, 

40 

6, Verfahren nach Ansprueh 5, dadureh gekenn« 
zeichraet, dass das Verfahren nach dem Schritt des 
Anordnens einen zusit/lichen Schritt aufweisL in 
dem die Duse (40) gegen die feuchte Kontaktiinse 

45 eiastisch vorgespannt wird, 

7, Verfahren mch einem der Ansprucho 5 Oder B ; da- 
durch gekennzelchnet, dass das Verfahren vor 
dem Schritt des Bereitsteiiens einen zusatziichan 

50 Schritt aufwesst in dem die Haube (28) gegen die 
zweite Position eiastisch vorgespannt wird, 

8, Verfahren nach einem der Ansprueh© 1 bis ?\ da- 
dutch gekennzeichnet, dass sich die Kontaktiinse 

55 in der ersten Position in einer Formhaifte befindet 

9, Vorrichtung zum Uberfuhren einer feuchten Ken- 
taktiinse von einer ersfen Station zu einer zweiten 



7 



13 



EP 1 029 789 B1 



14 



Station mil: 

a) einer Sonde (10) mit emom Durchgang (14) 
mm Verbinden mit einem unter Druek gesete- 
tan Fluid; s 

b) einer Duse (40) an einem Ende der Sonde 
(1G}zum Uberfuhren derfeuchten KontaktHnse 
von dor ersten Station 2U der zweiten Station, 
wobel die Duse (40) mit dem Durohgang (14) w 
verbunden Est; gekenrtzeichnei durch: 



lentiile de contact humidifies et dans iequel ladite 
etape d'evacu&tion avaeue tout exc^dent do matie- 
re da rev&emeni 

4, Procedeselon i'une quefcenque das raven dieations 
1 a 3. dans Iequel ledit fluids sous pression com- 
prend un ga^ un liquid© ou un aerosol 

5. Proc6d6selon rune quelconquedes revindications 
1 a 4 : caracterise m outre m ee que ladite atape 
constant a prendre ientitie cDrnprend : 



0) eine Haube (28), die urn die DOse (40) he rum 
angeordnet ml wobei die Haube (28) mit einef 
Unterdruekquelle verbindbar tat; 

wobei eine Anwendung das unter Druck gesetzten 
Fluids die feuchte Koniakillnse von der Duse (40) 
lost, wodureh Oberaehussiges Material von der 
feuenten KontaKtHnse weggostoBen und das Qber- 
scnussige Material innerhalb der Haube (28) abge- 
soger wird. 

10. Vorrichtung n&ch Anspruch 9, dadurch gekenn- 
zetchnet, dass die Haube (28) zumindest einen 
von dieser abgehenden Abstandshatter (70) mf- 
weist. der mit der ersten und der zvveiten Station 
zusammenwirkl urn dadurch eine Bewegung der 
Haube (28) zu begrenzeri. 



Revindications 

1 , Procede de tfanstert d'una tenUHe de contact hurni- 
difsee d une premiere position a une seconde posi- 
tion, comprenant ies ©tapes consistent a : 

(a) prendre une lenttEle de contact humldiMa 
d'une premiere position a I'aide d'une pipette 
(40); 

(b) ejector dans une seconde position ladite 
ientilie de contact rtumldifiee de iadite pipette 
(40) a I'aide d'un fluids sous pression ; et ca- 
ractertee par : 

(c) la creation dVn vide dans una calotte (28) 
ptaceepres de iadite pipette (40) ; evaeuant aln- 
s! tout Qxcedent de roatiere de iadite Ientilie de 
contact humtdiMe en suspension dans Fair 
apres E'etape (b). 

2, Precede selon la revindication 1 , dans iequel I'eta- 
pe de traction commence avant retape dejection et 
dans lequei iedit tout excedent de mat id re est 6va~ 
cue depute et a rexterieur do iadite pipette (40). 

3, Precede seion ia revendication 1 ou ia revendiea* 
tbn 2, dans leque! iedit fluide sous pression com- 
prend une matters de reveiofnent specifiee pour ia 



(a) ie positionnement d f uno sondo (10) ayant 
une pipette (40) adjaoonte a ladite ientiile do 
1* contact humidifiee dans ladite premiere 

position ; 

(fa) ia creation dun vide dans ladite pipette (40) 
pour attirer iadfte ientilie de contact humk*fi6e 
vors iadite pipette ; et 
20 (c) ta desactivatlon dudit vide ; et lad;te etape 

consistent h 6jecter ia ientilie coroprend : 
(d) rapport d'un fluid© sous pression dans ladita 
pipette (40) pour qua ladite ientilie de contact 
humidifioe s ? an dot ache et pour ratter Texce- 
dent de matiere de ladite lentiHe de contact hu- 
miditiee, moyennant quoi ladite Ientilie de con- 
tact est transf £r^e vers iadtte seconde position. 

6. Precede selen ia revendication 5 comprenant en 
30 outre r etape suppiementaira suivant ladite etape de 
positionnemeni conststant a po[ arise r fiexibiement 
ladite pipette {40} contra ladite ientilie do contact 
humidifiee. 

55 Procede selon ta, revendication 5 ou la revendica- 
tion 6, comprenanten outre I 1 etape supplemental re 
avani iadFte etape d ( amenee consistent a poiariser 
fiexibiement ladite oaiotte (28) centre iadite seocn- 
da position . 

40 

8. Procede selon i'une quetconque das raven dications 
i a 7, dans lequel ladite lentiJJe de contact se trouve 
dans un demi-rnoule dans ladite premiere position. 

*s §, System© de transfart d'une Ientilie de contact humi- 
difioe d'uns premiere position a une seconde posi- 
tion cornprenant : 

(a) une sonde (i 0) dot^e d 1 un passage (1 4) as- 
so surant la conrsmtinication avec un fluide sous 

pression ; 

(b) une pipette (40) a une extremlte da ladite 
sonde (10) pour transferer iadite ientilie de con- 
tact humidifioe de ladite premiere position a ia~ 

55 drte seconde position, ladite pipette (40) etant 

en communication avec ledlt passage (14) ; et 
etant caracterise par : 

(c) une calotte (28) dispose© pres de ia pipette 
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(40) t \m\ie calotte (28) pouvantetre raecordee 
a uns source d'asplrcation ; 

moyermant quo* P&pplicatson dudit fiuide sous 
pmssjondegagaladiteienfille de contact humidifies ^ 
de iadifcs pipeite (40) entratnant ainsi rejection da 
r&xc&tient de mattere de iadiie lentil Id de contact 
humidff &e< fedij excedent matiere etant evacue 
a Pint&iour Iadiie calotte (28). 

to 

10. AppareH selon la raventiicatbn 9, dans fjsque! tedfte 
calotte (28) comprend au mains une butee d'ospa- 
cement (70) qui en depend et qui mat en prise la 
premie? e et ia second© posttEon afin de Hmiter ainsi 
le mouvement de fa calotte (28), 



a? 
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